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Abstract
Atrial Fibrillation (AF) is a highly prevalent heart rhythm disturbance, often associated with underlying (cardio)vascular disease. Due to this 
the management of AF is often complex and current practice calls for a more comprehensive, multifactorial and patient-centred approach. 
Therefore an Integrated Chronic Care approach in AF was developed and implemented in terms of a nurse-led specialized outpatient clinic 
for patients with AF. A randomised controlled trial comparing the nurse-led approach with usual care demonstrated superiority in terms of 
cardiovascular hospitalization and death as well as cost-effectiveness in terms of Quality Adjusted Life Years (QALYs) and life years, in favour 
of the nurse-led approach. Implementing such approach can be difficult since daily practice can be persistent. To highlight the importance 
of integrated care wherein the nurse fulfils a significant role, and to provide a guide in developing and continuing such approach, this 
paper presents the theoretical framework of the AF-Clinic based on the principles of the Taxonomy for Integrated Chronic Atrial Fibrillation 
Management.
Introduction
Atrial fibrillation (AF) is a highly prevalent heart rhythm 
disturbance, associated with an increased risk of thromboembolic 
events, and often accompanied by underlying heart disease.1,2 Since 
recurrences in AF are most likely the arrhythmia is considered a 
chronic condition. The management of AF is a complex process, not 
only focussing on the arrhythmia (rate or rhythm control) but also 
on detection and treatment of associated cardio(vascular) diseases 
and prevention of thromboembolic events. Although international 
evidence based guidelines are available,3,4 prior research demonstrated 
that guideline-adherent management of AF throughout Europe 
is suboptimal,5,6 leading to increased morbidity and mortality in 
these patients. The prevalence of AF is estimated at 2-3% in general 
population, accounting for 33.5 million patients globally.7 From a 
practical and logistical point of view, it is worth mentioning that 
AF prevalence is age-related8 and due to an aging population it is 
expected that the number of AF patients will rise dramatically in 
the near future.2,9 The prognosis is set on a 3-fold multiplication 
of the prevalence rate until 2050, accounting for 12.1 million AF 
patients in the US alone.10 This evolution will go hand in hand with 
capacity shortcomings in providing health care, increasing waiting 
lists, limited accessibility to care, extremely high healthcare costs, and 
consequently further fragmentation of healthcare.11 In short, current 
practice calls for a more comprehensive AF management approach. 
There is a need for changing the routine delivery of AF care through 
concepts of integrated and coordinated care management including 
principles of patient-centred care and collaborating multidisciplinary 
teams. In fact, it has been demonstrated that involving nurses in 
the care for specific patient groups improves patient outcomes,12-15 
demonstrating the importance of a multidisciplinary approach to 
care. In daily practice such approaches have scarcely been established 
in AF-care yet.
As a first response to redesign AF management, an integrated 
chronic AF approach was developed and implemented in the 
Maastricht University Medical Centre (MUMC) in terms of 
a specialized nurse-led outpatient clinic (AF-Clinic).16 This 
clinic integrates significant care components and focusses on the 
collaboration between important disciplines and involving patients 
in the care process, following a patient-centred approach. Based on 
this approach recognized experts in the field advocate for nurse-
coordinated management in AF and outline the rationale and 
fundamentals of such management approach.17 
In a proved intervention as presented here, accountability and 
monitoring its performance and impact is essential. To this end, 
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Taxonomy of Integrated Chronic Atrial Fibrillation Management 
(Figure 1).
Task Substitution
The increasing number of chronically ill patients, the changing 
consumer expectations and the limited capacity of resources and 
health care costs are the main drivers for task substitution from 
physicians to allied professionals.29,30 Tasks that used to be reserved 
for medical doctors are now performed by nurse specialists, based on 
an efficient skill mix – identified care needs of AF population matched 
to the staff available in the AF-Clinic – and a multidisciplinary 
team approach.31 In the literature the effectiveness of this principle 
was demonstrated in a variety of studies. The findings demonstrate 
a larger but more judicious use of resources in nursing care (e.g. 
requesting more diagnostic tests) and the duration of visits to the 
nurse are significantly longer – but qualitatively different – compared 
to physicians.29 Such approach wherein nurses and physicians work 
closely together is more likely to provide effective patient education 
and the care is easily accessible, than in practices where physicians are 
working alone.30,32
Task substitution is an important pillar of the integrated chronic 
care approach. The fact that several disciplines work together 
in a collaborative practice model can be interpreted in terms of 
redesigning health care. The nurse specialist has a leadership role 
in managing AF, is highly trained and educated, responsible for 
the coordination of continued care, operating largely independently 
and consulting the supervising cardiologist in case tasks go beyond 
the traditional borders of the nursing profession.33 This requires 
significant communication processes between both disciplines. As a 
consequence of task substitution, professional roles are changing and 
allied professional roles have been extended to the medical domain. 
The Netherlands Law regarding Professions in the Individual Health 
Care (Wet BIG)34 has been changed (by adding article 36a) to create 
a legal basis for assigning an independent competence for physician 
associates and nurse specialists to perform restricted medical 
actions like prescribing medication or performing elective electrical 
cardioversions.35,36 These new regulations are in effect, but content 
and practicability are as yet not sufficiently clear.37 Obviously, their 
and process variables as well as the intended clinical effects of 
the intervention, were defined prior to the implementation of the 
AF-Clinic.16 Hence, this integrated approach demonstrates that 
integrating significant components and evaluable indicators can 
contribute to more efficient care processes and improved patient 
outcomes. This reflects the aim of this paper which is to advocate for 
integrated chronic AF management and illustrate its practicability by 
presenting the AF-Clinic as a best practice example.
Redesigning Health Care As A Theoretical Framework In 
Developing Integrated Care: An Overview
The increasing prevalence of chronic diseases over the past decades, 
the associated extremely high healthcare costs and the fragmented 
nature of care for chronic patients, contributed to increased awareness 
of the necessity to reorganize medical treatment for chronic illness18 
Disease management programs were considered suitable for this, 
since potential benefits of disease management may include improved 
health outcomes, greater patient satisfaction, better quality of life, and 
reduced healthcare costs.18,19 However, standardization was lacking 
(e.g. a specific definition of disease management was missing and 
there was a broad variety in existing disease management models). 
Although disease management programs were disease specific from 
the start, their focus was mainly to save money associated with one-
size fits all organisation of care. Consequently, in the initial programs 
patients often received care that they actually did not want or need20 
In addition, long term beneficial effects were lacking, both concerning 
health outcomes as well as costs.21,22
Chronic Care Model
 As a response to these disease indiscriminate management 
programs, the Chronic Care Model (CCM) was developed to 
contribute to improve patient outcomes by changing the routine 
delivery of care. Wagner et al. advocate the provision of care by 
fusion of six interrelated elements, in order to deliver patient-centred, 
evidence-based care.23,24 The CCM was developed as a synthesis of 
the best available evidence of system changes needed to improve the 
quality of disease management, and covering: 
1) the entire community, 
2) the healthcare system, and 
3) the provider organization.24-26 
The CCM pursues high quality management of chronic diseases, 
by focussing on interrelated elements including self-management 
support, delivery system design, decision support, clinical information 
systems, health care organization, and community resources.27 These 
elements are meant to provide a practical system for restructuring the 
management of chronic care. By coordinating activities in primary 
care rather than focusing on the roles of specific personnel, the CCM 
aims to improve organizational and health outcomes.21,23,24 This 
‘integrated approach to care’ enables to address overall healthcare 
efficiency (process) and effectiveness (impact),28 which is particularly 
important for multi-problem patients with high-risk conditions like 
patients with AF.
The Four Pillars of Integrated Chronic Care Management in 
Atrial Fibrillation
 Based on the CCM, the integrated chronic care approach in 
AF is defined by four essential pillars, which together form the 
comprehensive, integrated approach.23,24 The approach consists of 
a nurse-led, guideline-based, software supported outpatient clinic, 
named the AF-Clinic. The approach is schematically arranged in the Figure 1: Taxonomy on Integrated Chronic Atrial Fibrillation Management
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which therapeutic decisions can be made. According to this, staff 
meetings and feedback loops are of vital importance and contribute 
to multidisciplinary communication processes. Moreover, the 
educational level and expertise of the nurse specialist as well as the 
duration and intensity of the relationship between stakeholders are 
critical success factors in nurse-led care. Both parties should feel safe 
to give and receive feedback, as this is an essential cornerstone in the 
integrated approach. Like in the aviation industry, pilot and co-pilot 
should cooperate and rely on each other to warrant a safe flight.51 The 
same holds for the cardiologist and nurse specialist in the AF-Clinic 
to secure guideline-based decisions and justify reciprocally guideline-
deviant behaviour in order to provide the best available treatment 
strategy. In this respect, availability of the supervising cardiologist in 
this redesigned best practice model is of utmost importance.
Implementation of Integrated Care
 Implementation of this type of care is often a complex process, 
which necessitates important changes to the traditional care 
processes. In fact, integrated care requires a redesign of daily practice. 
This will only be possible in a system that supports and facilitates 
the development and implementation of such an approach. On 
a practical level structural and organizational prerequisites are 
recommended to facilitate an integrated care approach.52 This 
includes an adjustment of the vision of care (including change of 
professional roles, development of multidisciplinary teams, intensive 
patient involvement in care and decision making, and deliberately 
providing guideline-based management), availability and education 
of skilled personnel (e.g. a nurse specialised in AF and the presence 
of a supervising cardiologist, practical facilitation of the outpatient 
clinic and software support). The importance of implement integrated 
care activities on multiple levels has been described before. On the 
operational level it is necessary to (re)organize information flows 
including patient transfers between health care providers. To realize 
sustainability of integrated care it is necessary to achieve commitment 
of representatives on a strategic level, while on a macro level the need 
for performance indicators should be discussed.53
Clinical Implications
Patient Centred Care By Means Of Education And Activating Self-
Management
 AF awareness in patients is increasing since many websites, 
apps and other supporting tools are available. However, attention 
for patient education and self-management is often lacking in AF 
care, while self-care is considered essential in the management of 
chronic illness.54 Not surprisingly, patient education is often not 
structured and therefore insufficiently provided in current practice. 
It is important to tailor education to the individual patient and his 
specific situation and abilities.55 For this reason the nurse specialist 
in the AF-Clinic extensively informs patients and their carers about 
pathophysiology and symptoms of AF, possible complications, 
results of diagnostic tests and personalised treatment options. Also 
lifestyle management and how to achieve desirable goals is addressed. 
Moreover, there is a specific focus on activating self-management 
activities to demonstrate patients how they can contribute to their 
own care process. This is achieved by assessing patient capabilities 
for self-management, resulting in an individualized tailored approach 
matching the patients’ level, capacities and needs.56
Nurse-Led Care
 Coordination of care is a significant precondition of the continuity 
dissemination needs time.36,38
Evidence Based Guidelines
The importance of guideline adherence in the management of 
AF might be obvious, but prior research demonstrated significant 
gaps between the evidence-based guidelines on the management of 
AF and daily practice.5,6,39,40 Considering the enormous attention 
given to the guidelines by stakeholders, on websites, in research and 
publications, and also taking into account the improved accessibility, 
the availability of pocket versions, and the regular revisions of 
guidelines in the last decade, one may expect an excellent adherence 
to guideline recommendations among health care providers these 
days. In addition, the use of risk assessment schemes is recommended 
in the guidelines. A remarkable example is the appropriate use of oral 
anticoagulation conform the individual stroke risk analysis based on 
the CHADS2-score41 and CHA2DS2-VASc scores,42 as demonstrated 
in the AF-Clinic.43 
Dedicated Software
The use of clinical decision support technology in patient care, 
incorporating evidence based guidelines, and primarily used by care 
providers, has grown tremendously in recent decades.44-46 In heart 
failure, telemonitoring is a well-known example, in which the patient 
is the primary user, resulting in a reduction of heart failure related 
hospitalizations and death.47 In AF, systems are marginally available 
to determine whether or not to prescribe guideline adherent oral 
anticoagulation in AF patients.48 No alternatives are available that 
focus on the management of AF and the underlying diseases, in terms 
of guideline adherent diagnostics and therapeutics, and in which 
input is required from both patient and care provider. Therefore, the 
development of the dedicated knowledge software system within 
the AF-Clinic is regarded innovative. The decision support software, 
based on the current guidelines3,49 is developed as an assisting tool 
throughout the care process for both the care provider (e.g. guideline-
adherent checklist) and the patient (in order to provide tailor-
made care, active patient input is required). The system provides 
an individual patient risk profile and acts as an electronic checklist 
to ensure adherence to all diagnostic and therapeutic guideline 
recommendations. Moreover, it ensures a more complete approach by 
focussing on underlying cardiovascular diseases rather than treating 
the arrhythmia alone. An additional effect of using the software is 
that it stimulates and facilitates communication processes in the 
multidisciplinary team (e.g. discussing guideline deviant decisions) 
which also has a teaching effect.
Supervision
The multidisciplinary approach is built on the indispensable 
work relationship between cardiologists and nurse specialists, as 
these disciplines work closely together within the AF-Clinic. Both 
disciplines are in charge of care delivery to patients with AF, each 
in a specified role: the nurse specialist being the case manager 
and care provider, and the cardiologist being the supervising, and 
medically responsible health professional. The question always is, 
which discipline is most suited to provide the care the individual 
patient needs and at what time? Task substitution contributes to 
improved accessibility and quality of care, yet depends on additional 
expertise of medical specialists. Its expression may also be steered 
by down-to-earth financial incentives.50 However that may be, the 
relationship between involved disciplines is based on reciprocal 
reliance, which is vital in revealing clinically relevant findings on 
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recommendations was 82% vs 39% respectively (P<0.001).43 
Although quality of life improved over time in both groups, patients 
in the nurse-led approach demonstrated higher levels of AF-related 
knowledge62 and were more satisfied with the treatment process.11 In 
addition, the cost-effectiveness analysis of this study demonstrated 
this approach to be cost saving in terms of QALYs (0.009 QALY 
gain with a reduced cost of € 1109 per patient) and life years (0.02 
life years gained with a reduced cost of € 735 per patient) compared 
to usual care and is therefore considered a cost-effective management 
strategy for patients with AF.63 These results confirm the beneficial 
effects of an integrated care approach.
Research Implications
Research and Guidelines
 Since the AF population is growing rapidly, the need for 
coordination of care within an integrated chronic care setting 
will be more and more important. The Taxonomy of Integrated 
Chronic AF Management can act as an important redesign-model 
to contribute in overcoming ‘the epidemic of this millennium’. 
Therefore widespread dissemination is needed as well as more clinical 
research in this area. Currently a multicentre randomized controlled 
trial in the Netherlands is ongoing to further investigate the effects 
of specialized AF-Clinics. This ‘IntegRAted CaRe for AF study 
(RACE-4) aims to include 1716 AF patients from 8 participating 
centres in the Netherlands and first results are expected in 2016.64 
Despite the current available data it is striking that the current 
guidelines in the management of AF3 do not advocate integrated 
chronic care management yet, while one would have expected that 
opinion leaders are convinced about the approach by now. Especially 
in the light of new results that again demonstrate poor management 
in patients with AF, following the conservative approach.40
Many initiatives are undertaken to (re)structure daily practice,17 but 
research is missing or still ongoing in this field. This strengthens the 
necessity of more research in the field of integrated AF management. 
Moreover, following Nolte et al.65 the same holds for research to 
support the implementation of integrated care services. This includes 
provision of adequate finances to develop new care structures and to 
incorporate these into daily practice, and to create systems that enable 
patients to effectively self-manage their care, steered by supportive 
information technology.
Conclusion
 To achieve successful integrated chronic care management as 
demonstrated in the AF-Clinic, it is vital to integrate significant 
components of care including patients, care providers, infrastructure, 
finance and research. The AF-Clinic is an example of a best practice 
model that contributes to efficient care processes and improved 
clinical outcomes. Given the growing patient population that goes 
hand in hand with an increasing demand for care and a growing 
burden of the health care system, necessitates expansion of this 
approach. Hence, we advocate to go beyond the outpatient borders, 
in order to create new or improve existing collaborative relationships 
and achieve sustainable healthcare for patients with AF. This is also 
reflected in research and innovation programs like Horizon 2020, 
which aims to break down barriers and create possibilities for research 
and innovation in Europe. The same holds for the Netherlands 
organisation for health services research and care innovation 
(ZonMW) presenting a research theme focussing on integrated care 
in order to create sustainable healthcare.
of the care process. In the context of task substitution, nurse specialists 
are considered suitable professionals to coordinate continued care. 
Generally, in consulting hours with nurse specialists there is more 
time reserved for counselling and coordination of care, compared to 
consulting hours with the physician. Also, nursing education focusses 
on developing specific communication skills that are required in patient 
care. These skills might be underlying the fact that clinical outcomes 
of nurse-led care for specific patient groups are better compared 
to standard care.30,57-60 In line with prior findings, the AF-Clinic 
study demonstrated that nurse-led integrated care is associated with 
improved outcomes in patients with AF. The challenge of integrated 
AF care in daily practice is therefore to coordinate the continuum of 
care across the relevant fields of interest. This requires simultaneously 
collaboration, differentiation and integration61 which enables further 
development of the AF-Clinic concept (e.g. integration of primary 
care, emergency care). In line with the epidemiological evolution of 
AF, it is highly recommended to extend the integrated care approach 
beyond the hospital setting alone.
Guideline Adherence
 Ten years ago the Euro Heart Survey on AF already demonstrated 
guideline deviant behaviour in the management of AF and related 
effects.5,6 Recent observational research confirmed this behaviour 
and demonstrated guideline deviant behaviour in prescribing oral 
anticoagulation, despite the use of stroke risk scores.40 Apparently 
the medical society didn’t adapt to research findings and practical 
guideline recommendations in the last decade. To overcome this issue, 
integrated care can be a solution in closing the gap between guidelines 
and daily practice. This is illustrated by the fact that in the AF-Clinic 
study only 83% of patients in the usual care received appropriate oral 
anticoagulation treatment compared to 99% of patients in the nurse-
led care group. As a consequence, a significant number of patients 
was not adequately protected against thromboembolic complications. 
A diagnostic guideline recommendation is to measure thyroid 
stimulating hormone levels at least once.3,4 Notably, this procedure 
was performed in only half of the patients in the usual care (54%) 
versus 91% in the nurse-led care. These findings reason the fact that 
integrated chronic care prevents patients from receiving incomplete 
diagnostic and therapeutic management procedures.
Moreover, implementing dedicated software as an assisting tool in 
daily practice can be helpful in achieving this goal. This contributes to 
guideline adherent behaviour but also to downsizing the complexity 
of AF management. However, one should bear in mind to use the 
software as an assisting, navigating tool rather than blindly trust 
it. Clinical thinking is still an essential task of the professional in 
collaboration with the patient.
Effectiveness of Integrated AF Care
 In a randomised controlled trial the AF-Clinic was compared 
with usual care (Clincaltrials.gov identifier NCT00753259).16 
The trial demonstrated superiority of this approach in terms of 
major cardiovascular events compared to usual care. The primary 
outcome – a composite endpoint of cardiovascular hospitalisation or 
cardiovascular death – occurred in 14.3% of patients in the integrated 
nurse-led approach versus 20.8% of patients receiving usual care, 
demonstrating a relative risk reduction of 35% in favour of the AF-
Clinic. Moreover, adherence to guideline recommendations in AF 
management was significantly better in the nurse-led approach 
versus usual care; adherence to a maximum of six practical guideline 
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